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Experimental
Animals. Two hundred seventy-two crossbred (DurocXLandraceX Poland China.) baby pigs, weaned at an average weight of 6.4 lb. and at an average age of 7.9 days, were used in a 4X4 factorial plan (see table 4) of a randomized block design. Each of the 16 ration treatments was tested on three pens of four and one pen of five pigs each for a total of 17 pigs per treatment. Limited housing facilities permitted the testing of only one replication of the 16 ration treatments at any one time. The pigs were allotted, as they became available, to the treatments at random within litters within replication. The temperature of the experimental building was thermostatically held at 70 ~ F. when the pigs were one to three weeks of age, and at 65 ~ F. when they were three to five weeks of age. The pigs were confined to pens that were equipped with self-feeders, automatic water founts and radiantheated concrete floors. Heat lamps were used in each pen to assure adequate floor temperature for the first two-week test period.
Rations. The 16 ration treatments were derived from four levels of protein (15, 20, 25 and 30%) each fed in combination with four levels of fat (0, 2.5, 5 and 10~). The composition of the basal ration is presented in table 1. It contained 15~ protein and no added fat. The calcu- Analysis o/the data. The data were analyzed statistically using the pen of pigs as the experimental unit and the average pig response as the observation. The analysis of variance scheme and a summary of the mean squares for gains and feed efficiencies are presented in table 3. All statements concerning statistical significance of ration treatment effects are at a probability level of 5~o or less. 
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Results and Discussion
In the analysis of the data the mean squares for the interactions (9 degrees of freedom, table 3) of the protein and fat effects on gain and feed required per pound o.f gain were tested against the error mean squares for statistical significance. Also the sum of squares for the 9 degrees of freedom associated with these interactions were subdivided into individual component parts (pro.tein linear X fat linear, etc.) and tested against the error mean squares. None of the "F" ratios obtained were significant thus the data are discussed mainly in terms of main effects (protein and fat) rather than in terms o.f interactions. 
First Two-Week Test Period
Summaries of the gain and feed efficiency data for this period are presented in table 4.
Gains. On the average, as the protein levels were increased the greater gains observed in the pigs were statistically significant. A statistically significant cubic regression component indicates that the depression of gains at the 25% protein level is not just a chance result. When the average feed consumption data are considered (feed per gain X gain, table 4), they show that at this level of protein the pigs on 2.5, 5 and 10% fat failed to consume as much feed as the pigs fed the corresponding fat levels with the 20% level of protein. While this may be partially responsible for the reduced gains on the 25% level of protein, the authors are unable to offer a plausible explanation for this decreased feed intake which was fairly consistent over the four replications. This consistency suggests that some factor other than chance was responsible for the decreased feed intake. The observation that the 30% protein rations produced fastest gains is in agreement with the work of Reber et al. (1953) and Becker et al. (1954) which showed that, initially, the protein requirement of the baby pig is high. The inverse relationship observed between level of fat in the ration and gains (averaged across all levels of protein) was not statistically significant. Certainly the inclusion of 5 or 10% fat in the rations did not improve gains over the zero percent fat level. As mentioned previously, the zero percent fat rations were calculated to contain 0.45% fat, a level which, according to the work of Shrewsbury and Vestal (1946) with older pigs, should be limiting. However, in this experiment the only drawbacks encountered with the rations containing zero percent fat were dustiness of the feed and encrustation of the pigs' hair coat with feed particles. These drawbacks were eliminated when the fat level in the ration was 2.5% or above.
Feed per lb. gain. The feed utilization improved markedly as the protein in the ration was increased from 15 to 20%, and continued to improve at a decreasing rate as the protein was increased to 30~o with the result that the quaratic regression component was statistically signficant. In contrast to this, and perhaps contrary to what might be expected, the feed efficiencies decreased as the level of fat was increased in the rations. When averaged across all protein levels, this depressing effect on feed utilization was statistically significant.
Thus, considering both gain and feed efficiency, the data of table 4 show that the combination of the highest level of protein and the lowest level of fat produced the best results for the two-week test period.
Four-Week Test Period
The four-week gain and feed efficiency data are presented in table 5. Gains. The gains of the pigs fed that 15% protein rations were less than those of the pigs fed 30% protein, for all four levels of fat. When considering the fat levels individually, gains on 2.5 and 5~o fat increased as the protein level of the ration increased from 15 to 20%. Further increases in protein resulted in decreased gains with these levels of fat. In contrast to this, maximum gains were observed on zero and 10% fat at the 30% level of protein. However, this apparent protein X fat interaction was not statistically significant.
There was a depression in the gain curves of the pigs fed these levels of fat (zero and 10%) at the 25% protein level. These two depressions ~ were of sufficient magnitude that when the gains were averaged across all fat levels, the value of 13.8 lb. gain at the 25~o protein level was a statistically significant departure from a quadratic response of gain to protein level. For the entire test period, the greatest gains were made by the pigs fed 20% protein with 2.5% fat. However, when considering the overall averages of fat and protein, gains were maximum on zero percent fat (14.2 lb.) and 20% protein (15.0 lb.)
Feed per lb. gain. When the values for feed required per lb. of gain were averaged across all fat levels, the observed responses showed a marked increase in feed efficiency when the protein in the ration was increased from 15 to 20%. The feed efficiency remained fairly constant, however, with further increases in the protein level. This quadratic response was statistically significant. On the average, there was little effect of fat levels on feed efficiency.
Summary
Four protein and four fat levels were studied in a 4X4 factorial experiment with 272 baby pigs fed dry-meal rations to determine the effect of protein and fat levels on gains and feed efficiency.
Response to protein levels (15, 20, 25 or 30%) for the first two-week test period showed a significant linear regression with maximum gains occurring on 30% protein. For the four-week test period, the observed .gains when averaged across all fat levels (0, 2.5, 5.0 and 10%) reached a maximum on the 20% protein rations.
There was no significant difference in gains attributable to fat levels
